Cost channel in the mechanism of transmitting monetary policy in Poland 131 policies of companies. Any change in the interest rates of banks seems to significantly influence the cost of the companies' maintaining working capital. The research results presented herein are exceptionally important from the point of view of the efficacy of a monetary policy. In the process of designing it, the central bank should take into consideration any additional supply effects.
Abstract. The aim of the present paper is the analysis of the functioning of the cost channel (working capital) in the mechanism of transmitting a monetary policy into the Polish economy as well as the attempt to assess its strengths. To accomplish the above-stated goal, one attempted to solve the following two research problems: is the cost channel operative in Poland patent and what is its strength and efficiency? What was also analysed is the correlation between the level of the benchmark rate of the National Bank of Poland [hereinafter also referred to as NBP] and the value of the working capital relative to current assets and to sales revenues made by the business enterprises in Poland in the period 2005-2017. By analogy, what was also subject to correlation analysis was the relation between the base interest rate of the National Bank and the value of investment expenditures in Poland. At the next stage, via an inductive method, one conducted a synthesis of the conclusions obtained by way of a comparative analysis of the results of one's own research against the backdrop of the ones obtained by way of the analysis of the influence of a monetary policy exerted on the supply side of an economy, with the latter results having been obtained in consequence of global econometric research. The correlation analysis thus conducted seems to corroborate the influence of the monetary policy pursued by the National Bank of Poland on real economic indices in Poland; and, strictly speaking, on financial
INTRODUCTION
Monetary policy affects not only the demand side of an economy but also its supply side. It is because a monetary policy exerts influence on the level of cost incurred by business enterprises. The mechanism by way of which a central bank affects the financial cost incurred by business enterprisesand thus their respective marginal costs and eventually, in consequence, the price and production levelsis referred to as 'cost channel' in the mechanism of transmitting impulses of monetary policy into an economy (Barth & Ramey, 2000; Delia Chang & Jansen, 2014) .
The more and more numerous results of the research confirming the efficacy of the cost channel point to a necessity of taking into consideration the functioning of this mechanism as far as the analysis of the consequences of employing the means of monetary policy is concerned (Adolfson, Lindé, Laséen & Villani, 2005; Barth & Ramey, 2000; Chowdhury, Hoffmann, & Schabert, 2006; Christiano, Eichenbaum & Evans, 2005; Dedola & Lippi, 2005; Delia Chang & Jansen, 2014; Gaiotti & Secchi, 2004; Goodhart, 1986; Henzel, Hülsewig, Mayer, & Wollmershäuser, 2009; Hicks, 1979; Kilponen & Milne, 2007; Mallik & Chowdhury, 2001; Ravenna & Walsh, 2006; Silva, Paes & Bezerra, 2016; Tillmann, 2008) . This allows for a more accurate prediction of the effects of the means that a given monetary employs under the condition of ever-evolving economic processes, which would simultaneously allow for identifying more efficient solutions. The research in question neither denies nor diminishes the role played by the demand-siderelated channels of the transmission of a monetary policy (Redo, 2018b) . Rather, this research supplements them with supply-related mechanisms which were earlier unheeded while analyzing the influence of a monetary policy on real economic indices. The results of this research indicate that the functioning of the cost channel strengthens the well-known demand effects (that is, production response) and alters price effects; that is, it decreases the volume of production as a result of tightening a monetary policy and/or weakens its anti-inflationary effects and strengthens pro-production and/or pro-inflationary effects of decreases in a central bank's interest rates (Bunea & Dinu, 2019; Jędrzejowska-Schiffauer & Schiffauer, 2016) .
That is why, a central bank should in its decisions take heed of the fact of existence of the cost channel and adjust its responses as well as the means employed according to the scales and the power of influence of the cost channel under consideration. In order to do so, what is necessary is the ongoing monitoring of the mechanism of transmitting impulses of a monetary policy into an economy as well as of the factors determining the patency of the said cost channel. The factors thereby meant are such that may permanently or temporarily affect the so-far functioning of the cost channel, and thus of the entire mechanism of the transmission of a monetary policy (the effects of the actions taken by a central bank), thereby restricting the efficacy of the said policy. The above-mentioned factors comprise what follows:
 the situation and changes both on the domestic and international financial market (Redo & Siemiątkowski, 2017) ;  on the financial and capital account of the balance of payments (Siemiątkowski, 2016 (Siemiątkowski, , 2017 ;  in the amount, cost and availability of capital on the domestic markets and on foreign ones (Redo, 2017) ;  in the structure, strength and financial-capital situation of bank sector;  in how the banks' tendency to expand credits varies depending on the changes in the central bank's interest rates;  in the fluctuations of an economic situation (Cieślik et al., 2015; Redo, 2015) ;  in the market interest rate and the variation therein (Redo, 2013) ;  in the strength, pace, completeness and asymmetry of pass-through effect of a monetary policy relative to the situation on the domestic loan market;  in the financial-capital situation of business enterprises;  in their dependence on the external sources of funding and the demand for working capital (Siemiątkowski, 2014; Siemiatkowski & Jankowska, 2013) ;  in their dependence on the bank credit;  in the availability of alternative sources of funding (especially short-term ones);  in the characteristic of monetary policies pursued by respective companies;  in the level of the fixity of prices and in its asymmetry;  in the regime of currency exchange and in its stability (Zablotska, 2013) ;  and finally, in legal regulations and in the instruments availed of by an economic policy which can either solidify or weaken the efficacy of the cost channel of a monetary policy as well as in all the other factors able to aggravate (or mitigate) the difficulties in accessing the sources of funding business enterprises and/or banks, and thereby to enhance (or weaken) the strength of the impulses of a monetary policy exerting some influence on an economy, while simultaneously decreasing its efficiency (Redo, 2016b) . Due to the complexity of economic mechanisms, one is unable to pinpoint all the determining factors of the efficiency of the cost channel. Therefore, what one is left with is to exercise a sound judgement as to which of these factors play a crucial role in terms of the patency of the cost channel in a given economy. Furthermore, one must judge in case of which of the said factors the occurring changes may distort the efficacy of a monetary policy. The above should be heeded while specifying one's monetary policy (Redo, 2016a) .
Tightening a monetary policy after all causes an increase in the cost of foreign capital (e.g. working capital facility). It is business enterprises that are forced to avail themselves of this capital due to prefinancing their respective business operations, that is, incurring cost stemming from purchasing materials, semi-products or incurring overheads before their respective accounts are credited with the amounts payable for the products they managed to sell. An increase in financial cost triggers an increase in marginal cost and may lead up to an increase in prices and to the restriction of the volume of production, thus Magdalena Redo, Piot Siemiątkowski Cost channel in the mechanism of transmitting monetary policy in Poland partly explaining the phenomenon of price puzzle 1 -that is, of the increase in prices due to increasing interest rates (Eichenbaum, 1992; Sims, 1992) . At this point, it should be stressed that the above phenomenon occurs also in the case of business enterprises which do not resort to foreign capital since as bank loan interest rates grow so does the opportunity cost of one's equity, thus also giving rise to an increase in marginal costs. That is why, to take into consideration the variability of business enterprises' demand for capital (regardless whether it is domestic or foreign one), and in the light of a variable length of a cash conversion cycle 2 , Barth, Ramey (Barth & Ramey, 2000) suggested focusing on the analysis of the influence of the changes in a central bank's interest rates upon the value of the cost of working capital 3 . This capital is a pre-requisite for a company's liquidity, while also increasing the financial stability thereof. However, this capital is (under normal circumstances) a more expensive capital than a short-term foreign capital. And hence, the capital under scrutiny is highly sensitive to all sorts of tensions -for instance, to tightening a monetary policy. For this reason, in the mainstream subject-matter literature, one may encounter the phrase working capital channel -see: (Adolfson et al., 2005; Christiano et al., 2005) .
METHODOLOGY
The aim of the present paper is to analyse the functioning of the cost channel (of working capital) in the mechanism of transmitting a monetary policy into the Polish economy in the period 2005-2017 as well as to attempt to assess its strength. The two following research problems were defined: P1: is the cost channel in Poland patent? P2: what is its efficacy? Furthermore, the following two hypotheses were stated: H1: a monetary policy pursed by the National Bank of Poland affects the real indices in an economy. H2: the cost channel in the transmission of a monetary policy in Poland affects the financial decisions taken by respective business enterprises.
To reach the goal set by the present paper, what was conducted was the analysis of the correlation between the benchmark rate of the National Bank of Poland (and the value of working capital relative to current assets and to sales revenues made by business enterprises in Poland (the ones employing over 9 people) in the period 2005-2017. The measure employed was Pearson correlation coefficient. By analogy, what was further subject to correlation analysis was the relation between the level of the base interest rate of NBP and the value of investment expenditures of the business enterprises in Poland in the period 2005-2017 (that is, expenditures for fixed assets relative to overall assets of the business enterprises employing over 9 people). Then, employing the method of inductive reasoning, one conducted a synthesis of the results obtained 1) by way of a comparative analysis of the results of one's own research and the ones obtained via content-related analysis; and 2) by way of an analysis of the results obtained thanks to global econometric research, with this research analysing the influence of a monetary policy on the supply side of an economy.
EMPIRICAL RESULTS AND DISCUSSION

The relation between the benchmark rate of NBP and the value of working capital of the business enterprises in Poland in the period 2005-2017
The analysis -as conducted herein -of the correlation between the average level of interest rate of NBP (viz., a semi-annual benchmark rate weighted by a number of months of its being in effect) and the value of working capital of the business enterprises in Poland in the period 2005-2017 demonstrated a very strong 4 negative correlation between these two indices see: Figure 1 and 2 and Table 1 ). This confirms a negative slope of a relatively well adjusted binomial-trend line both for the average benchmark rate of NBP coupled with the value of working capital relative to current assets in the business enterprises in Poland in the period 2005-2017 (see: Figure 1 ) and for the average benchmark rate of NBP coupled with the value of working capital relative to their respective sales revenues in the scrutinised period ( Figure 2 Pearson correlation coefficient between an average level of the benchmark rate of NBP and the value of working capital relative to current assets amounted to, in the scrutinised period, -0.79, and between an average level of the benchmark rate of NBP and the value of working capital relative to sales revenues: -0.84 (see: Table 1 ). This means that the decrease of interest rate since the outburst of financial crisis of 2008 in USA has been accompanied by the increase of working capital in the business enterprises in Poland. These results seems to confirm the influence of a monetary policy on real economic indices, including the financial policies pursued by respective companies. Vol.12, No.4, 2019 Source: the same as the one for figure 1 1 working capital as established as a difference between current assets and short-term liabilities 2 weighted-average benchmark rate of NBP is a semi-annual benchmark rate of NBP weighted by a number of months of its being in effect
The analysis of the semi-annual benchmark rate of NBP and the level of working capital in the business enterprises in Poland in the period 2005-2017 indicate that in the case of higher interest rates until the autumn of 2008, the business enterprises in Poland kept a relatively lower working capital -even on the average level of 27-30% of current assets (and in small businesses in 2005 -even as little as 23.5%) and about 8-10% of the sales revenues; whereas in the last three years (2015) (2016) (2017) , in which the interest rates of NBP have been 3-4 times as low as back then, the working capital was maintained at a considerably higher level of about 33% of current assets and about 11-12% of sales revenues (and in small businesses -even on the level of 39-40% of current assets and about 15-17% of sales revenues -see: Table 1 ).
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The above conclusions are confirmed by a more accurate analysis of the indices of the liquidity of the business enterprises in Poland (see: table 2). The average statistics of GUS indicate that especially small and medium-sized businesses are characterized in 2018 by relatively high indices of liquidity. It should be added that in 2018, the first-degree financial liquidity index above the benchmark rate was instantiated in 49,8% of business enterprises, and the second-degree liquidity index -in 12.3% of them (GUS, 2018) . This implies that the said businesses (satisfying the above two descriptions) keep a relative higher level of working capital. In the case of small businesses, this capital amounted to -in the first half of 2018 -on average, 35.7% of their current assets; whereas in the case of medium-sized businesses -37.8%.
It must be conceded that a higher level of working capital strengthens the financial stability of businesses; however, in the situation of theoretically higher availability of capital and better creditworthiness due to lower interest rates, maintaining higher indices of liquidity (of third degree) may be perceived as evidence of inefficient use of a company's assets. This in turn leads to lower profitability than the one which could be generated by dint of higher prices and/or lower wages. Especially when one compares this with much lower levels of working capital in the business enterprises in Poland before 2008.
Furthermore, one should emphasise that the above differences in the level of the maintained working capital are particularly big in the case of small businesses, which, next to microenterprises, are the major creators of economic growth and of new vacancies. They almost always maintain working capital at a higher and more conservative level (in relation to their respective current assets and sales revenues) than medium-sized and large enterprises (see: columns 3 and 5 as well as 6 and 7 in Table 1 ). And although this is understandable due to small businesses having worse access to external funding, what is worth noting are disproportions in the levels of the maintained working capital, which additionally worsens their respective competitiveness as compared with larger companies under the circumstances of theoretically lax financial restrictions, with the said circumstances having been in effect for several years. The persistence of, above the established one, a negative correlation between an interest rate and the value of working capital may in the future threaten the financial stability of small businesses in Poland in the situation in which interest rate will start -as expected -to rise.
These are kept in entire Europe as well as in Poland at a historically low level (since March 2015, the benchmark rate of NBP amounts to as little as 1.5%, whereas in 2008 it equaled as much as 6%) as a response to the crisis of 2008. It should be borne in mind that the expected upturn of the global economy and/or the increase of inflation will eventually force interest rates to go up. Especially in the situation in which the major economies with developed financial markets start successively doing so. The fear of capital outflow will also force other states to increase interest rates. This applies especially to developing economies-such as Poland -highly dependent on external funding, with such economies being unable without the funding in question to finance their development and roll their debt. If the above-described dependency persists and the business enterprises in Poland start lowering working capital (and thus the third-degree index of liquidity), then their stability will drop, the risk of losing liquidity will rise as well as a risk premium. Additionally, creditworthiness will drop and so will their credibility as business partners. Eventually, the competitiveness of small businesses will be compromised too. Lower liquidity (lower level of working capital), causing an increase in entrepreneurial risk, additionally affects an optimal profit margin (Barth & Ramey, 2000) . Therefore, business enterprises might be tempted to raise prices according to the functioning of the cost channel. Lower liquidity may also weaken anti-inflationary effects of the increase of a central bank's interest rates; and, what is worse, it may force the central bank to introduce further and more radical increases in interest rates, which will cool an economy down, simultaneously overvaluing cost of capital and suppressing investments.
Relation between the benchmark rate of NBP and the value of investment expenditures of the business enterprises in Poland in the period 2005-2017
Anxiety of financial stability of business enterprises and of economic growth in Poland in the face of the increase of interest rates is additionally aggravated by a relatively strong positive Pearson linear correlation coefficient for the relations between an average benchmark rate of NBP and the value of investment expenditures of business enterprises in Poland in the period 2005-2017: (r=0.60). The value the said coefficient assumed demonstrates that the higher interest rates of NBP -which was due to an economic upturn till 2008 -were accompanied by higher expenditures for fixed assets of the business enterprises in Poland. As opposed to last few years, in which despite a considerable decrease of interest rates by NBP the expenditures for fix assets did not rise accordingly (see Fig. 3 and Tab. 3). It should be added that this relation is significantly more tight in the case of small businesses (r=0.76) and less tight in the case of medium-sized and large ones (r=0.54) -see : table 3 . Table 3 The level of the base interest rate of NBP vis-à-vis expenditures for fixed assets of the business enterprises in Poland (with the number of their employees being more than 9 people) in the period 2005-2017 The strong correlation between the said indices in the case of small businesses is represented by the figure depicting data scatter for the average benchmark rate of NBP and for the average level of investment expenditures (for fixed assets) of small businesses in Poland in relation to their respective fixed assets in the period 2005-2017 (see: figure 4 ). Determination coefficient R 2 =0.594. Source: the same as the one for Figure 1 . * weighted-average benchmark rate of NBP is a semi-annual benchmark rate of NBP weighted by a number of months of its being in effect ** with the number of employees ranging between 10 and 49 people A considerable lower level of expenditures for fixed assets -which has persisted for several years now -of small businesses in Poland raises justified fears whether they will manage to rebuild the level of investment under the condition of an improved global economic situation and of the increased interest rate accompanying the former. Incidentally, as demonstrated earlier, an increase in interest rates is accompanied by the reduction of working capital and of the third-degree index of liquidity. This can threaten not only investments or the level of economic growth (Oprea & Stoica, 2018) in the forthcoming years but also the competitiveness of small businesses in general.
CONCLUSION
The correlation analysis conducted herein seems to confirm the influence of a monetary policy pursued by NBP exerted on real economic indices in Poland (hypothesis no.1); and strictly speaking, on the financial policies of respective business enterprises. The change in a central bank's interest rates affects the cost of working capital, with this capital being crucial from the point of view of the financial stability of business enterprises. It is because the said capital determines the liquidity of a company and its risk, and therefore its creditworthiness, competitiveness and the key decisions made by a given business enterprise (hypothesis no. 2). That is why NBP should pay careful attention to these supply effects by establishing its own monetary policy -not only because of the influence of changes in interest rates on the level of the cost of working capital of business enterprises but also because of increasing the efficiency of a monetary policy designed, which would simultaneously translate into the economic safety of the state. Moreover, what seems necessary is better recognition of the mechanism of the cost channel in a given economy and the ongoing monitoring thereof. This will allow to set the proper balance in the following dilemma. Is it the case that due to its strength and the worse patency of the channel of interest rates, which is a Cost channel in the mechanism of transmitting monetary policy in Poland consequence of the current low level thereof, what is needed is a more decisive reaction on the part of a central bank? Or else: is the case that due to a higher sensitivity of market interest rate anticipation (Redo, 2018a) , what will prove necessary is a weaker reaction on the part of a central bank, which is aimed not only at preventing the self-fulfilling inflationary expectations but also at not stimulating the effects of the cost channel. This is particularly vital under the conditions of tension which additionally solidify the patency of the said channel. The research results presented herein demonstrate that the business enterprises in Poland lower their liquidity in the periods in which higher interest rates are operative (more expensive capital). This threatens their financial stability, worsens their competitiveness and increases the level of working capital under the condition of lower interest rates. This in turn leads to a lower efficiency of a company's assets; and, in consequence, to the profitability which is lower than the one feasibly attainable. When the negative correlation between an interest rate of the value of working capital persists, this may threaten the financial stability of small businesses in Poland once the interest rates start -as expected -to grow. Restrictions put on funding by means of more expensive fixed capital will increases the risk of losing liquidity of business enterprises, will increase their risk premium, will worsen their creditworthiness and their credibility as business partners. Furthermore, what will get compromised is the competitiveness of small business entities, which are after all the main creators of vacancies and the main contributors to economic growth.
The above conclusions raise justified fears of the pace of economic growth of Poland in the forthcoming years; or, speaking more precisely, of Polish purported ability to rebuild the level of investment -now being considerably lower as compared to 2016 -in Poland under the possible conditions of economic upturn in global economy and the growth of interest rates accompanying it. As conclusively demonstrated above, this will most probably be accompanied by a reduction of working capital and of liquidity of business enterprises in Poland, which will in turn lead to the decrease in their financial possibilities and creditworthiness. At the same time, it should be borne in mind that what depends on financial stability of a business enterprise is the financial and economic safety of an entire economy -the stability of employment, salary rates, profits made by companies, the level of consumption, assessment of risk and development prospects, the inflow of external capital, the ability to finance one's development and to roll one's debt, and thus the future socio-economic development of Poland as well as of the future generations of Poles.
